Abstract: Precision mental health (MH) holds great potential for revolutionizing MH care and reducing the burden of mental illness. Efforts to engage Asian Americans in precision MH research is necessary to help reduce MH disparities. Korean drama ("K-drama") television shows may be an effective educational tool to increase precision MH knowledge, attitudes, and behaviors (KAB) among Asian Americans. This study determined whether KAB improved after participating in a K-drama precision MH workshop, and examined the participants' perspectives about K-dramas' utility as an educational tool. A K-drama precision MH workshop in English/Vietnamese/Korean was conducted with a convenience sample (n = 122). Pre-/post-tests on precision MH KAB (genetics and genetic testing, and MH and help-seeking) and a survey on K-dramas' utility as an educational tool were administered. Findings revealed a significant difference in the pre-and post-test KAB scores overall, by genetics and genetic testing, and by MH and help-seeking. There were also significant increases in the overall post-test KAB scores by workshop (language) participation. Overall, participants responded positively on the utility of K-dramas as a precision MH educational tool. This study demonstrates the feasibility of K-drama as an innovative and widely available health education tool to educate communities about precision MH.
Introduction
Precision health (also known as "precision medicine") has been defined as, "an innovative approach that takes into account individual differences in people's genes, environments, and lifestyles" [1] . Researchers seek to use precision health as an approach to preventing, predicting, and treating disease [2] . In recent years, precision health has gained national prominence. Spearheaded by the National Institutes of Health, the Precision Medicine Initiative (PMI) was launched to "leverage advances in genomics, emerging methods for managing and analyzing large datasets while protecting privacy, and health information technology to accelerate biomedical discoveries" [3] . In December 2016, the 21st Century Cures Act was passed which authorized a total of $1.5 billion over the next ten watched in about 100 countries, and widely available online including on Hulu, Netflix, and YouTube [21] [22] [23] . Research has shown that K-dramas are uniquely popular in many cultural groups, and have created meaningful cultural changes (e.g., positively affected Japan's attitudes about ethnic Koreans' identity and social position in Japan) [21] . Furthermore, K-dramas may play a significant social-marketing tool given their intense emotional plots in conjunction with their worldwide prominence [22, 24, 25] . K-dramas are different from US television shows in the lack of sexual content as well as its focus on Confucian values such as responsibility and respect [22] . K-dramas are exported and broadcasted all over the world [26, 27] . The US also has a substantial following of K-drama with about 18 million Americans [23, 24] . A substantial portion of viewers is non-Korean-speaking in the US, and even includes native Spanish speakers [22, 28] .
To the authors' knowledge, no research has been conducted or social-marketing program exists that uses and examines the feasibility of K-drama, an innovative, non-invasive, low-cost, and widely available social-marketing and population-based tool/medium to educate communities, including Asian Americans, about precision mental health.
Materials and Methods

Design and Methods
A community-based sample of participants was recruited to participate in this cross-sectional study through local community organizations that serve Asian Americans, Vietnamese-language radio, flyers, word of mouth, and social media (e.g., Facebook). Trained bilingual and bicultural Vietnamese and Korean American research staff screened potential participants to determine their eligibility. Prior to the start of the 90-min K-drama workshops, participants signed an informed consent, completed a socio-demographic questionnaire, and a pre-test survey on their KAB about precision mental health. At the conclusion of the workshops, participants completed a post-test KAB precision mental health survey and a survey about their perspectives on the utility of K-drama. All participants were informed that the purpose of this study was to examine the use of K-dramas to improve the KAB on precision mental health. Participants signed an informed consent to participate in one of 12 workshops (four in each language group-English, Vietnamese, Korean). These workshops were conducted at four different community sites in the San Francisco Bay Area. Each participant was given a $25 gift card to a local store for his or her time as well as a folder with information on local mental health resources in the respective workshop language of participation.
Participants
The inclusion criteria included: (1) self-identified as Asian American; (2) can read, write, and speak English, Vietnamese or Korean; (3) were at least 18 years old; (4) had ever watched or currently watched K-drama; and, (5) resided in the San Francisco Bay Area. Of the 140 persons who signed up to participate in the study, 18 did not participate due to family emergencies, work conflicts, or other reasons that were not specified. During the screening, potential participants were asked if they self-identified as Asian or Asian American (for English-speaking), Korean or Korean American (for Korean-speaking), Vietnamese or Vietnamese American (for Vietnamese-speaking).
K-drama Precision Mental Health Workshops
Each K-drama workshop had a bilingual (English/Vietnamese; English/Korean) and bicultural (English/Vietnamese; English/Korean) workshop facilitator and at least one other supporting research staff present. There were three facilitators, one for each language (English, Vietnamese, Korean) as the workshops were conducted in these respective languages. The K-drama workshop curriculum comprised of an interactive discussion on health topics including precision health, mental health, and help-seeking, as well as four 6-8 min K-drama scenes that were drawn from three different K-dramas shows. The K-drama shows included (1) Bubblegum, (2) It's Okay, It's Love, and, (3) Me Too, Flower, which were released in 2011 to 2015.
The workshop began with an introduction to the study. Then, a series of discussions centered on specific topics were discussed in the following order:
(a) precision health, genetic testing, mental health, and precision mental health; followed by a K-drama scene on genetic testing for Alzheimer's disease; followed by a discussion on willingness to get a genetic test; (b) K-drama scene on depression and treatment, followed by precision mental health discussion; (c) K-drama scene on patient-provider trust followed by a discussion on willingness to participate in research and patient-provider trust; (d) K-drama scene on help-seeking and compassion, followed by a discussion on help-seeking and compassion.
All topics were themes of the K-drama scenes, which were pieced together to inform participants about what "precision health" was. After each K-drama scene was shown, the participants' reactions (i.e., thoughts; feelings) were elicited. A facilitator guided a semi-structured discussion on specific topics and how these related to precision health (e.g., definition of precision health, and its role with mental health). For example, after a K-drama scene on genetic testing for Alzheimer's disease was shown, participants were asked: Is the use of personal genetic information in health care beneficial to patients? Why or why not? In another example, after a K-drama scene on a patient receiving therapy for her depression, participants were asked: Do you feel comfortable talking with your doctor(s) about mental health? Why or why not?
Measures
The socio-demographic questionnaire included 19 questions, including gender, age, marital status, education, employment, household income, nativity, and English-language proficiency.
The KAB pre-and post-test survey comprised of two main categories of items: Genetics and Genetic Testing, and Mental Health and Help-Seeking. Participants were asked to indicate to what extent they agreed with the statements in the survey on a five-point Likert scale from "strongly disagree" ("1") to "strongly agree" ("5"). These Genetics and Genetic Testing items, which were used in a study that elicited the diverse racial/ethnic minority communities' perspectives on precision health, are not a standardized instrument [29] . The Genetics and Genetic Testing items included: (1) Genetics affect health; (2) The use of personal genetic information in health care is beneficial to patients; (3) I feel comfortable talking to my doctors about genetic testing; (4) The use of genetic tests could lead to discrimination; (5) If available, I would like to undergo genetic testing to find out if I am at risk of certain diseases (e.g., cancer, diabetes, etc.); (6) If available, I would like to undergo genetic testing to find out if a certain drug (e.g., high blood pressure medication) or treatment would work for my conditions; and, (7) If available, I would like to participate in research about using genetics for disease prevention and treatment.
The Mental Health and Help-Seeking items were developed for the purpose of this study and included: (1) I understand what mental health is; (2) I am familiar with some mental health conditions; (3) I believe that stress, worries, and happiness can impact one's overall health including mental health; (4) I know people who will listen and support me when I need to talk to someone; (5) I feel comfortable sharing my personal experiences with others; (6) I feel comfortable talking to my doctors about my mental health; (7) If needed, I would seek help for mental health reasons including, but not limited to, stress, anxiety, and depression; (8) I know how to get services or community resources if I or my family need them; and, (9) I know how to get help in a crisis.
In addition to the KAB post-test survey, a survey asking about the participants' perspectives about the Utility of K-drama on Precision Mental Health was developed and administered at the conclusion of the workshop. Participants were asked five items and indicated to what extent they agreed with the statements in the survey on a five-point Likert scale from "strongly disagree" ("1") to "strongly agree" ("5"). Items included: (1) I believe that Korean dramas can help the community to understand how genetics affects health; (2) I believe that Korean dramas can help the community to get genetic testing; (3) I believe that Korean dramas can help the community to understand what mental health is; (4) I believe that Korean dramas can help the community to seek help for mental health problems such as stress, anxiety and depression; and, (5) I am satisfied with the workshop I received.
Translation Process and Validity
The following materials were translated into Korean and Vietnamese: recruitment flyers, screening eligibility questions; informed consent; socio-demographic questionnaire; KAB survey; workshop presentation; and, local information about mental health resources. The World Health Organization's process of translation and adaptation of instruments [30] was used to guide the translations of the study materials. By using this established translation method such as forward and backward translation methods, we were able to attain "conceptually equivalent" Korean and Vietnamese-language versions of the English materials, which were translated to be "cross-cultural and conceptual, rather than on linguistic/literal equivalence" [30] . Bilingual and bicultural Korean and Vietnamese research staff conducted the translations.
Data Analysis
Descriptive statistics were provided for the overall sample and by workshop participation (language). Bivariate differences of socio-demographic characteristics were assessed and tested for statistical significance using Wald (continuous age) and Chi-square test statistics (categorical variables). Evaluation included pre-post assessment of individual items (x = 16), construct scores (genetics and genetic testing, mental health and help-seeking), and an overall summary score. Summary scores aid with improving evaluability, yielding continuous outcome measures. The summary score took a theoretical value from 1-5 ("strongly disagree" to "strongly agree"), and represented the overall mean score across eligible items. Unweighted and weighted summary scores were generated for the genetics and genetic testing items as well as the mental health and help-seeking items. Overall weighted summary scores took into account that mental health and help-seeking components have two more items than the genetics and genetic test component (weighted towards mental health), while overall, unweighted analysis treated each subscale as equal in contribution to overall score. Genetic item #4, "The use of genetic tests could lead to discrimination," was reverse coded. Using paired t-tests, we tested for overall mean change in true differences in means, as well as a sample means of the differences. One-way analysis of variance (ANOVA) was employed to test whether the K-drama had an equivalent effect across language groups. To identify which groups if any, performed better, a post-hoc, Tukey's Honest Significant Difference test was performed.
Out of the 122 participants, 118 provided complete data on the outcome. Of the four participants with missing outcome data, three participated in the Korean and one in the Vietnamese workshops. Tables 1 and 4 included data from 122 participants except for: (a) household income-three participants declined to report it; and, (b) "enjoy watching K-dramas"-one participant did not answer this question. For number of hours per week watching K-dramas, the n was based on their affirmative ("Yes") response to "currently watches K-dramas" (n = 85). Tables 2 and 3 included data from 118 participants. Statistical analyses were performed using R version 3.5 and the Hmisc and tableone packages.
Human Subjects Protection
This research was approved by the Stanford Institutional Review Board (protocol #: 42209). Informed consent was obtained from the participants prior to study participation. (Table 1) A total of 122 persons participated in the workshops including 45 in the Korean-speaking, 36 in the English-speaking, 41 in the Vietnamese-speaking workshops. The English-speaking participants included Chinese (including Taiwanese) n = 7, Filipino n = 3, Japanese n = 4, Burmese n = 1, Vietnamese, n = 4, Korean n = 3, Mixed n = 7, and "Asian" unspecified, n = 6 (in other words, they wrote "Asian" for their race). The overall sample was mostly female. Workshop participation (language) did not differ by sex or in K-drama behaviors including number of years watching K-dramas, currently watching K-dramas, number of hours per week watching K-dramas, and whether they enjoy watching K-dramas. There were significant workshop participation differences for several sample characteristics including age, marital status, education, employment status, household income, and nativity. The English-language workshop participants tended to be younger, single, and college-educated. The Korean-language workshop participants tended to be older (≥65 years), married/living together, and college-educated. The Vietnamese-language participants tended to be middle-aged, with lower educational attainment than the other two groups, and from low-income households. There were higher proportions of participants in both the Korean and Vietnamese-language workshops who were foreign-born compared to the English-language workshops. Notes: * The English-speaking participants included Chinese (including Taiwanese) n = 7, Filipino n = 3, Japanese n = 4, Burmese n = 1, Vietnamese, n = 4, Korean n = 3, Mixed n = 7, and "Asian" unspecified, n = 6. ** Household income does not add to 122 as three participants declined to report it. For number of hours per week watching K-dramas, the n was based on their affirmative ("Yes") response to "currently watches K-dramas" (n = 85) There was one participant who did not respond to the question about whether they "Enjoy watching K-dramas".
Results
Sample Characteristics
Unweighted and Weighted Pre-and Post-Summary Scores: Overall and by Genetic Testing and Mental
Health and Help-Seeking (n = 118) ( Table 2) Overall, for both the unweighted and weighted KAB scores, the mean post-test score was 0.19 points greater than on the pre-test (95% confidence intervals (CIs) ranging from 0.13 to 0.25). For the genetic testing summary score, the mean change was 0.19 points greater at post-test than at pre-test (95% CI: 0.11, 0.28). For the mental health and help-seeking summary score, the mean change was 0.19 points greater at post-test than at pre-test (95% CI: 0.11, 0.26). 3.3. Pre-and Post-Difference in Summary Scores by Socio-Demographic Characteristics: Overall, Genetics and Genetic Testing, and Mental Health and Help-Seeking (Table 3) Subgroups' post-scores increased overall, and by the genetic testing and mental health and help-seeking components. Overall, all the characteristics were associated with significantly improved KAB scores at post-test except for participants who were homemakers. For the genetics and genetic testing component, there was no evidence of effect for the following subgroups: homemaker, participants with household incomes of '$75-150K' and '>$150K', and college-educated. For the mental health and help-seeking component, there was no evidence of effect for participants who were 65 years old or older, homemakers, persons who were 'not looking' for employment, and Korean-speaking participants. Table 3 . Pre-and Post-Difference in Summary Scores by Socio-demographic Characteristics: Overall, Genetics and Genetic Testing, and Mental Health and Help-Seeking (n = 118).
Category
Overall (Table 4) Overall, the participants responded positively to all the five items asking about the utility of K-dramas as a precision mental health educational tool (mean scores ranged from 4.09-4.50). There were statistically significant differences by workshop language participation for items 1-4. For example, the Vietnamese-speaking workshop group scored significantly higher than the Korean-speaking workshop group on all four questions. Satisfaction with the intervention was not significantly different by language groups. 
Perspectives About the Utility of K-Drama As a Precision Mental Health Educational Tool
Discussion
Summary of Findings
Our findings suggest that Korean dramas are a promising and feasible tool for providing education about complex and sensitive issues such as genetic testing and mental health. In addition, our study suggests that K-dramas are positively viewed among diverse Asian American communities, across languages and ethnicities.
The impact of the K-dramas on KAB scores varied for different subgroups, potentially indicating subpopulations for whom K-drama-based tools would be more effective at improving understanding or changing behaviors. For example, some of the largest increases in post-test scores were among those who reported educational attainment levels of high school or less, suggesting that K-dramas might be particularly useful for this group. Similarly, those reporting lower household income levels had larger increases in post-test scores and could be an indication of higher utility of a K-drama approach for this group.
The English-language workshop participants had relatively higher increases in post-test scores while the Korean-language participants had lower increases. This difference between languages could partially be attributed to the differences in age between these workshop participants; most English-language workshop participants were less than 35 years old, while the majority of Korean-language workshop participants were over 65. One hypothesis is that "with age it becomes harder to make behavioral changes, but once those changes are initiated, older adults find them easier to maintain" [31] .
While only 58.5% of the Vietnamese-speaking workshop participants reported that they currently watched K-dramas (compared to 82.2% of Korean-speaking and 66.7% of English-speaking workshop participants), a greater proportion of the Vietnamese-speaking workshop participants who currently watched K-dramas (79%) reported that they watched two or more hours of K-dramas per week than their counterparts (70% of Korean-speaking and 50% of English-speaking). It is also interesting to note that the Vietnamese-speaking workshop participants had the highest mean scores in response to the survey on the utility of K-dramas as an educational tool for precision mental health.
It is possible that there was social desirability bias when Korean participants completed the pre-test survey because this was administered prior to the start of the workshop and they did not want to share how much they understood precision mental health and/or realized after the workshop a more accurate assessment of their KAB on precision mental health.
Strengths and Limitations
Given that this is a pilot study with convenience sampling, the findings may not be generalizable to the population. The cross-sectional nature of the study did not allow for a follow-up with participants. Also, for each language workshop, different recruitment methods were employed which may partially explain the different sample characteristics. For example, two of the four Korean-language workshops were conducted at community organizations that serve older adults. Also, some Vietnamese-language workshop participants heard about the study from the Vietnamese-language media where the listeners tend to be older [32] . The differences in language preference (English vs. Korean/Vietnamese) is consistent with how persons who are foreign-born and/or of older age tend to have limited English proficiency [33] . The sample size did not allow a robust multivariate analysis to tease apart the relative effects of age, income, language preference, or other characteristics.
To improve measurement quality and interpretation of the intervention's impact overall and by demographic groups, we constructed three summary measures using all KAB items asked at both baseline (pre-intervention) and following intervention (post-test). Leveraging the rich questionnaire data and the Likert type of responses, the continuous summary measures allowed for improved precision. However, we did not measure understanding of genetic testing directly and such a knowledge-based item may be included in future research. Also, the examples in the genetic testing items could have led to higher scores than if the examples had been related to mental health or psychiatric conditions, but that taken together, the difference between the pre-and post-genetic testing scores and the increase in the mental health and help-seeking scores suggest that the overall effects would have been similar if genetic testing examples had included mental health conditions. In addition, continuous outcome measures allow for deeper investigation into sample variability, a marked improvement to more traditional p-value pursuits.
Conclusions
This study demonstrates the feasibility of K-drama as an innovative and widely available health educational tool to educate communities about precision mental health. K-dramas may play an important role in affecting population-level change globally in diverse health issues as well as promoting health equity among vulnerable populations. 
